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(57) Abstract . " 

A method and system, for transmitting a position information from a mobile teiTninul of a mobile communication network via 
network element (3) to a network node, wherein a control information indicating the requirement of a positipnVinfpnnation of the mobil 
terminal (I) at the network node is set in the radio interface message. This control information is checkedXat/the network element a 
to whether a position information has to be forwarded or not. The position information is determined at the ;network element (3) an- 
may be combined with a higher layer information so as to generate a complete higher layer information to be - fonvarded to the netwot 
node. Thereby, a position information can be supplied to the network node without substantially increasing overhead and processing powe 
required for the radio interface message. 
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FIELD OF THR rKT^^T^-Aj-p-,^^ 

The present invention relates to a method and system fo 
transmitting a position inforn^ation from a mlT 
a .ohile co^nication networ. such al T :C";.\^t:r ^ 
Access Network) via a network element ^o 

the 0S„ (aiobal sy.te. for Mobile Co»„u„ications' 11 
equivalent, in the UMTS (Universal Mobile TelZ ^ "'"^ 
System). ""'•^■^^Telecommunications 

BACKGROUNn OF THK TmrnMo-T^., 

Third generation mobile telecommunications systems aim at 
Provrding end-users, apart from te^inal and perlr 

::n::::L""t^'"^^^^ - 

generation systems, enhancement thai- w-i n 

the K^- ^ features all 

cne way between the end^-u^jf^r- 

required i e "^^/^^^^ core network elements are 

quxred, x.e. from mobile terminals to radio access and 
faxed networks. access and 

Fig 1 Shows a mobile communication system such as a UMTS 
system. Wherein a UTRAN system is connected to a GPRsTL d 

it: riziT — • --t 

^.ig. X, a mobile station (MS) 1 is >-^^^^ • 
least one base station ,BS) 2 ' at 
«.t„or. controller Zcr.'.l T^Z^^T 
Multiple Access <c.„A, based .ystems^Tbe L rrarb^"" 
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connected to several BS 2 simultaneously due to 
macrodiversity . 

The RNC.3 is connected to a mobile switching center (MSG) 5 
of the UMTS or GSM core network which provides access to a 
circuit-sv/itched network such as a Public Switched Telephone 
Network (PSTN) 8 or to a packet-switched network such as the 
Internet 9 . 

Additionally, the RNC 3 is connected to an SGSN 6 of the UMTS 
or GPRS core network- The SGSN 6 is connected to a Gateway 
GPRS Support Node (GGSN) which provides access to the 
Internet 9 . 

Thus, the RNC 3 is connected to two non-coordinated core 
network nodes which may both establish an active connection 
with the MS 1. 

In the GSM system, a cell information field in the A- 
interface between a Mobile Switching Center (MSG) and a Base 
Station Controller (BSC) is bound to certain radio interface 
messages, called initial layer 3 messages . However , these 
radio interface messages do not comprise any position 
information relating to the position of the MS 1. 

In the UMTS, the MS 1 may be connected via the RNC 3 of the 
UTRAN 4 to an independent core network node (CN node) such as 
the MSG 5 or the SGSN 6. In this case, new services of the CN 
node may require a position information of the MS 1 for an 
individual setup of the service. 

Moreover, it is possible to use one RRC (Radio Resource 
Control) connection to two independent higher layer 
connections (connections at Mobility Management (MM) level or 
connections at Connection Management (CM) level) of 
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correspondxng CN nodes. However, if another service is 
already provided to the MS 1, the UTRAN 4 does not 
automatically insert a position information when forwarding 
the service setup to the CN node, when existing GSM methods 
are used. 

Thus, a mechanism is .required to indicate to the RNC 3 that a 
higher layer protocol data unit (PDU) received from the MS 1 
is an initial layer 3 message that should be sent as a 
complete layer 3 message including an additionally required 
MS position information to the CN node even if an active 
connection to the other CN node exists. In addition> the same 
mechanism can be used for non-initial layer 3 messages if the 
MS position information needs to be included therein, e.g. in 
case of a setup of an additional service. 

SUMMARY OF THE im^NTION 

It is therefore an object of the present invention to provide 
a method and system for transmitting a position information 
from a mobile terminal of a mobile communication network via 
a network element to a network node requiring the position 
information of the mobile terminal . 

This object is achieved by a method for transmitting a 
position information of a mobile terminal of a mobile 
communication network to a network node using an intermediate 
network element, comprising the steps of: 

setting a control information in a radio interface message, 

which indicates the requireiaent of the position information 

of the mobile station at the network node, 

transmitting the radio interface message to the network 

element, 

checking the control information at the network element, and 
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determining and forwarding the position information to the 
network node in response to the result of the checking step. 

Furthermore the aloove object is achieved by a system for 
transmitting a position information of a mobile terminal of a 
mobile communication network to a network node using an 
intermediate network element, 
wherein said mobile terminal comprises: 

setting means for setting a control information in a radio 
interface message, which indicates the requirement of a 
position information of the mobile station at the network 
node , and 

transmitting means for transmitting the radio interface 
message to the network element, and 
wherein the network element comprises: 

checking means for checking the control information; and 
determining means for determining the position information in 
response to the checking result of the checking means . 

Accordingly, since a cont^rol information is added to the 
radio interface message, this parameter can be used at the 
RNC 3 to determine whether a position information should be . 
forwarded to the core network through the corresponding lu 
interface. 

Thereby, the protocol amendments and additionally required 
information at the RRC level can be kept short so as to 
minimize message overhead transmitted via the radio 
interface. 

An additional advantage arises when the position of the MS 1 
can be detected more accurately than the cell level at the 
RNC 3 and new services need such an accurate position 
information. Then, only a short control information has to be 
transmitted via the radio interface to the RMC 3 in order to 
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indicate that the position inforTtiation must.be added before 
forwarding the message to the CN, 

A higher layer information may be incorporated into the radio 
5 interface message at the mobile terminal, wherein the 
position information is combined with the higher layer 
information at the network element in response to the 
checking result. Thereby, a complete higher layer message 
including an additionally required MS position information 
10 can be forwarded to the network node . 

Preferably the control information is provided in a control 
field used for signaling the requirement of the position 
information. This control field may have a length of one bit. 
15 Accordingly, the required additional overhead of a radio 
interface message can be restricted to only one bit. 

Alternatively, the length of this control field may be more 
than one bit, if e.g. several accuracy levels of the MS 
20 position are possible. 

Furthermore, a position measurement information 'can be 
incorporated at the MSI into the radio interface message 
before transmission, wherein the position information may be 
25 determined at the RNC 3 on the basis of the position 
measurement information. 

The position measurement information may also be sent from 
the MS to the network element, i.e. UTRAN, if no higher layer 
3 0 message is included. This position measurement reporting can 
be started either by an explicit request from the network 
element or it can be part of a default measurement started 
without explicit request from the network element. 
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In case no position information is required, the higher layer 
information can be transmitted in a transparent mode to the 
network node. Thus, the determination of the MS position at 
the RNC 3 is restricted to those cases, where it is actually 
5 required. Thereby, processing capacity is saved and 
unnecessary delay can be prevented. 

Preferably, the network element is a radio network controller 
of the mobile communication, network such as a radio access 
10 network of the UMTS, and the network node is a mobile 
switching center or a serving GPRS support node, 

BRIEF DESCRIPTION OF THE DRAWINGS 

15 In the following, the present invention will be described in 
greater detail on the basis of a preferred embodiment with 
reference to the accompanying drawings, in which: 

Fig. 1 shows a principle block diagram of a mobile 

2 0 coimuunication network connected to two independent core 

networks , 

Fig. 2 shows an RRC Direct Transfer message according to the 
preferred embodiment of the present invention, 

25 

Fig. 3 shows a block diagram of a radio access network 
according to the preferred embodiment of the present 
inven t i on , and 

3 0 Fig. 4 shows a flow diagram of a transmission control 

procedure according to the preferred embodiment of the 
present invention . 



35 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 

In the following, the preferred embodiment of the method and 
system according to the present invention will be described 
5 on the basis of a mobile communication system such as the 
UMTS system shown in Fig. 1. 

In case a connection is established between the MS 1 and one 
of the CN nodes MSG 5 or SGSN 6, an RRC connection is used to 

10 send a corresponding higher layer PDU via the UTRAN 4 . Such a 
higher layer message could be an MM (Mobility Management) 
layer message or a CM {Connection Management) layer message 
and is carried over the radio interface piggypacked into a 
radio interface message, i.e. an RRC message such as RRC 

15 Direct Transfer. Since the MS 1 knows based on the MM layer 

or the RRC layer, whether the present higher layer message is 
to be carried to the CN with a position information or not, a 
position information control field may be provided in the RRC 
message. 

20 

Fig. 2 shows an RRC Direct Transfer message according to the 
preferred embodiment, which is transmitted by the MS 1 to the 
RNC 3 . The position information control field may consist of 
one bit which notifies whether a position information is 

25 required at the CN, or not. Alterncitively , the position 

information control field may consist of more than one bit, 
if e.g. several accuracy levels are provided for the position 
information. In case the MS 1 derives from the MM or RRC 
layer information that the CN supplying the requested service 

30 requires a position information, it sets the position 

information control- bit in the RRC Direct Transfer message to 
"0". If no position information is required, the position 
information control bit remains "1". Of course, aii opposite 
setting control of the position information control bit is 

3 5 possible as well . 
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In addition thereto, a position measurement report can be 
added to the RRC Direct Transfer message so as to be used by 
the RNC 3 to calculate the MS position • Alternatively, the 
5 position measurement report can be a separate procedure 
between the MS 1 and the UTRAN 4, independent from the 
transmitting of the RRC Direct Transfer message. 

Other contents of the RRC Direct Transfer message are a 
10 message type information used to indicate the type of the RRC 
message, a CN identifier used as a routing information for 
routing the higher layer information from the MS 1 to the 
correct lu interface connection, and the higher layer 
information, i.e. higher layer PDU, to be transmitted to the 
15 CN. 

Thus, upon receiving the above described RRC Direct Transfer 
message, the RNC 3 can calculate the MS position and generate 
a corresponding lu interface message as a complete layer 3 
20 information. 

In case the one bit position information control field is set 
to "1", the RNC 3 detects that no position information is 
needed at the CN and transmits the higher layer information 
25 in a transparent manner over the lu interface. In this case, 
a Direct Transfer Application Part (DTAP) of the layer 3 
protocol at the R1<FC 3 is used. 

Fig. 3 shows a block diagram of a radio access network such 
30 as the UTRAN 4 according to the preferred embodiment of the 
present invention . 

According to Fig. 3, the MS 1 comprises an input means 10 for 
inputting a higher layer message to be transmitted via the 
35 radio interface of the UTRAN 4 and the lu interface to an 
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independent CN node such as the MSG 5 . Such a higher layer 
message could be a setup request for a service provided by 
the MSG 5. 

Furthermore, a setting means 11 is provided to which an 
information derived from the higher layer message is supplied 
from the input means 10 as to whether the connected CN node 
requires a position information, or not. In response to this 
information, the setting means 11 supplies an . instruction to 
a message generating means 12 so as to correspondingly set 
the position information control field of the RRC message 
generated by the message generating means 12 on the basis of 
the higher layer message or PDU supplied from the input means 
10 . 

Optionally, a measurement means 13 may be provided for 
supplying a position measurement report to a generating means 
12, wherein the position measurement report is incorporated 
at a corresponding field in the RRC message, if the position 
information is required. 

Finally a transmitter Tx 14 is connected to the message 
generating means 12 so as to transmit the generated RRC 
message via the radio interface. 

The transmitted RRC message is received by the BS 2 of the 
UTRAN 4 and supplied to the RNC 3, as previously described in 
connection with Fig, 1. 

In the following, the operation of the RNC 3 shown in Fig. 3 
is described with reference to the flow diagram shown in Fig. 
4, wherein an RRC Direct Transfer message including a higher 
layer PDU is transmitted to the RNC 3. 
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The RRC Direct Transfer message including the higher layer 
PDU for the CN node is received by a receiver Rx 31 of the 
RNC 3 (step SlOl) . Thereafter, the position information 
control field of the RRC message is checked by a checking 
5 means 32 connected to the Rx 31 (S102) . Then, the received 
RRC message is supplied to a combining means 34. If the 
checking performed in the checking means 32 reveals in step 
S103 that no position information is required, the higher 
layer message (higher layer PDU) is, supplied to a transmitter 
10 Tx 35 and sent to the desired CN node via the lu interface in 
a transparent manner using the DTAP protocol (S104) . 

Otherwise, if the checking means 32 determines that a 
position information is required at the CN node, a 
15 corresponding information is supplied by the checking means 
32 to a determining means 33 which is arranged to determine 
the position information . 

Subsequently, the determining means 33 calculates the 
20 position of the transmitting MS 1 using the position 

measurement report included in the RRC message (step SI 05) . 
Alternatively, the position inforTnation may be calculated or 
determined based on a corresponding position information of 
the MS 1 provided in the RNC 3. 

25 

Thereafter, the determining means 3 3 supplies the determined 
position information to the combining means 34 , where the 
position information is combined with or added to the higher 
layer message so as to generate a lu interface message (step 
30 S106) . Thus, the lu interface message corresponds to a 
complete layer 3 information. 

Finally, the generated lu interface message is sent by the Tx 
35 to the desired CN node (S107). 
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Accordingly, a position information can be transmitted via 
the UTRAN 4 of the UMTS without requiring major changes of 
the radio interface messages, i.e. the RRC messages. 
Essentially, only one bit has to be added as a new parameter 
5 to each RRC message carrying a higher layer PDU on the radio 
interface. Alternatively, the position information control 
field may consist of more than one bit, if e.g. several 
accuracy levels are provided for the position information • 

10 It is to be pointed out, that the transmission method and 
' system described in the preferred eiobodiment is not 
restricted to the UTRAN of a UMTS, but can be used in 
connection with any mobile communication network where a 
. higher layer message is to be carried on a radio interface 

15 message which does not include any position information. The 
above description of the preferred embodiment and the, 
accompanying drawings are only intended to illustrate the 
present invention. The preferred embodiment of the invention 
may vary within the scope of the attached claims. 

20 

In summary, a method and system foir transmitting a position 
information from a mobile terminal of a mobile communication 
network via a network element to a network node is described, 
wherein a control information indicating the requirement of a 

25 position information of the mobile terminal at the network 
node is set in the radio interface message. This control 
information is checked at the network element as to whether a 
position information has to be forwarded or not. The position 
information is determined at the netv/ork element and may be 

30 combined with a higher layer information so as to generate a 
complete higher layer information to be forwarded to the 
network node. Thereby, the position information can be 
supplied to the network node without substantially increasing 
overhead and processing power reqviired for the radio 

35 interface message. 
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Claims 

1. A method for transmitting a position information of a 
5 mobile terminal (1) of a mobile communication network to a 
network node (5, €} using an intermediate network element 
(3), comprising the steps of: 

a) setting a control information in a radio interface 
message, which indicates the requirement of said position 

10 information of said mobile terminal at said network node; 

b) transmitting said radio interface message to said network 
element; 

c) checking said control information at said network element; 
and 

15 d) determining and forwarding said position information to 

said network node in response to the result of said checking 
step . 

2. A method according to claim 1, further comprising the step 
20 of incorporating a higher layer information into said radio 
interface massage, and forwarding said position information 
together with said higher layer information to said network 
node . 

25 3.. A method according to claim 1 or 2, wherein said control 

information is provided in a control field used for signaling 
the requirement of said position information, 

4. A method according to claim 3, wherein said control field 
3 0 has a length of one bit. 

5. A method according to claim 3, wherein said control field 
has a length of more than one bit, each value of said control 
field referring to an accuracy level of said position 

35 information. 
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6. A method according to any one of claims 1 to 5 , further 
comprising the steps of incorporating a position measurement 
information into said radio interface message before said 

5 transmission step, and determining said position information 
on the basis of said position measurement information. 

7. A method according to any one of claims 2 to 6, wherein 
said higher layer information is transmitted in a transparent 

10 mode to said network node, v;hen said checking step reveals 
that no position information is required. 

8. A method according to any one of the preceding claims, 
wherein said network element is a radio network controller 

15 (3) of said mobile coimiunication network, and -wherein said 
setting step is performed in said mobile terminal. 

9. A method according to any one of the preceding claims, 
wherein said mobile communication network is a radio access 

20 network of the UMTS, and wherein said network node is a 

mobile switching center (5) ox* a serving GPRS support node 
(6). 

10. A system |f or transmitting a position information of a 
25 mobile terminal (1) of a mobile communication network to a 

network node (5, 6) using an intermediate network element 
(3), 

a) wherein said mobile terminal (1) comprises: 
setting means (11) for setting a control information in a 
30 radio interface message, which indicates the requirement of 

said position information of said mobile terminal (1) at said 
network node (5, 6); and 

transmitting means (14) for transmitting said radio interface 
message to said network element (3); and 
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b) wherein said network element (3) comprises: 
checking means (32) for checking said control informations- 
determining means (33) for determining said position 
information in response to the checking result of said 
5 checking means (32) • 

11- A system according to claim 10, wherein said mobile 
terminal (1) comprises a message generating means (12) for 
incorporating a higher layer information into said radio 
10 interface message; and wherein said network element (3) 

comprises combining means (34) for combining said position . 
information with said higher layer information in response to 
said checking result. 

15 12 , A system according to claim 11, wherein said message 

generating means (12) is arranged to incorporate a position 
measurement infom\ation into said radio interface message, 
and wherein said determining means (33) is arranged to 
determine said position information on the basis of said 

20 position measurement information. 

13. A system according to any one of claims 10 or 12, wherein 
said network element is a radio network controller (3) of 
said mobile communication network (4) « 

25 

14. A system according to any one of claims 10 to 13, wherein 
said mobile communication network is a radio access network 
(4) of the UMTS, and wherein said network node is a mobile . 
switching center (5) or a serving GPRS support node (6) • 

30 

15. A mobile terminal for transmitting a radio interface 
message via a network element (3) to a network node (5, 6)^ 
comprising : 
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a) setting means (11) for setting a control information in 
said radio interface message, which indicates the requirement 
of a position information of said mobile terminal (1) at said 
network node (5, 6); and 

5 b) a transmitting means (14) for transmitting said radio 
interface message to said network element (3) . 

16. A mobile terminal according to claim 15, further 
comprising message generating means (12) for incorporating a 

10 higher layer information into said radio interface message. 

17. A mobile terminal according to claim 16, wherein said 
message generating means (12) is arranged to incorporate a 
position measurement information into said radio interface 

15 message. 

18. A network element for. forwarding a position information 
of a mobile terminal (1) to a network node (5, 6) ^ ^ 
comprising: 

20 a) checking means (32) for checking a control information 
provided in a radio interface messages received from said 
laobile terminal (1); and 

b) determining means (33) for determining said position 
information in response to the checking result of said 

25 checking means (32) . 

19. A network element according to claim 18, further 
comprising combining means (34) for combining said position 
information of said mobile terminal (1) with a higher layer 

30 information, to be for^/arded to said, network node (5, 6), in 
response to said checking result. 



20, A network element according to claim 18 or 19, wherein 
said determining means (33) determines said position 
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information on the basis of a position measurement 
information included in said received radio interface 
message. 

5 21. A network element according to any one of claims 18 to 
20, wherein said network element is a radio network 
controller (3) of a radio access network of the UMTS, and 
wherein said network node is a mobile switching center (5) or 
a serving GPRS support node (6) . 



10 



wo 00/35228 PCT/EP98/08065 

1/3 ' 



UTRAN 




Fig. 1 



WP 00/35228 



PCT/EP98/0806S 



2/3 



RRC Direct Transfer message 



Message 


CN 


Pos . info 


Position 




type 


id 


control 


measurement 


PDU 






field 


report 





set. 
means 
11 



ineas. 
means 
13 



input 




gen. 




Tx 


means 


— ► 


means 


— > 




10 






12 






14 



A A 



check, 
means 
32 



det. 
means 
33 



BS 




Rx 




comb. 




Tx, 




— ■> 




-♦ 


means 


— ♦ 




2 




31 . 




34 




35 , 



lu 



Fig. 3 



wo 00/35228 



3/3 



PCT/EP98/0806S 



SlOl 



S102 



S103 



S105 



S106 



SI 07 



Receive RRC 
Direct Transfer 
message including 
higher layer PDU 



Check position 
control field 




Yes 



Calculate MS 
position using 
position 
measurement 
report 







Add position 
information to 
higher layer 
message 




Send lu i 
message 
no 


interface 
s to CN 
de 



No 



S104 



Send higher 
layer message 
transparently 
over lu 
interface to CN 
node using DTAP 



End 



Fig„ 4 



INTERNATION/SJL SEARCH REPORT 



Inl lonal Application No 

PCT/EP 98/08065 



A. CLASSIFICATION OF SUBJECT AAATTEn 

IPC 7 H04Q7/38 



According to Intemetional Patent Ctaasificatlon (IPC) or to both national clas9incation and IPC 

B. FIELDS SEARCHED . 

MIntmum documentation searched (classKtcation syslem followed by class If Icatlon symbols) 

IPC 7 . H04Q 



Documentation searched other than mtnltnum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category • 


Citation of document, with indication, whero appropriate, of the relevant pessagos 


Relevant to claim No. 


A 


us 5 754 955 A (EKBATANI MEHRDAD) 
19 May 1998 (1998-05-19) 
column 6, line 42 - line 54; claim 4 


1.10.15, 
18 


A 


EP 0 805 609 A (HEWLETT PACKARD CO) 
5 November 1997 (1997-11-05) 
column 13, line 19 - column 15, line 4 


1.10,15, 
18 


A 


EP 0 546 758 A (MOTOROLA INC) 

16 June 1993 (1993-06-16) 
column 4, line 16 - line 31 
column 7, line 33 - line 44 
column 9, line 5 - line 24; figure 7 


1,10,15, 
18 



□ 



Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



<* Special categories of cited documents : 

"A* document defining the general state of the art which is not 
considered to be of particular relevance 

"E* earlier document but published on or aner the international 
filing date 

*V document which may throw doubts on priority claim(s) or 
which Is dtad to establish the publication date of another 
citation or other special reason (as speciftod) 

*0" document referring to an oral dlsclosura. use, exhibition or 
other means 

"P" document published prior to the International filing date but 
later than the priority date claimed 



T" later document published after the International filing date 
or priority date and not In conflict with the application but 
cited to understand the prlnc^le or theory underlying the 
Invention 

"X" document of particular relevaruse; the claimed invention 
cannot bo considered novel or cannot be considered to 
involve an inventive step when the document Is taken alone 

"Y" documun! of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

"&" document memberof the same patent family 



Date of the actual completion of the tntemationat search 

10 August 1999 


Date of rrwiling of the International search report 

18/08/1999 


Name and mailing address of the ISA 

European Patent Office, P.B. 5B1 8 Patentlaan 2 
NL • 2230 HV Rltswljk 
Tel. (+31-70) 340-2040, Tx. 31 651 opo nl, 
Fax: (+31-70) 340-3016 


Authorized officer 

Schut, G 



Form PCT/ISA«10 (second sheet) (Judy 1992) 



INTERNATIONAL SEARCH REPORT 

Information on patent family membera 



im 



ional Application No 

PCT/EP 98/08065 



Patent document 
cited In search report 



us 5754955 



Publication 
date 



19-05-1998 



Patent family 
membar(s) 



AU 
CN 
EP 
WO 



7005096 A 
1202297 A 
0852101 A 
9711569 A 



Publication 
date 



09-04-1997 
16-12-1998 
08-07-1998 
27-03-1997 



EP 0805609 



EP 0546758 



05-11-1997 



16-06-1993 



NONE 



AT 
CA 
JP 
US 



182244 T 
2079827 A 
5327605 A 
5365451 A 



15-07-1999 
10-06-1993 
10-12-1993 
15-11-1994 



Foim PCT/iSA/210 (patent (amfly annex) (July 1992) 



HIS PAGE BLAN*^^"^ 



